Activation of cyclic GMP-binding and cyclic AMP-specific phosphodiesterases of rat platelets by a mechanism involving cyclic AMP-dependent phosphorylation.
We have previously reported that the cAMP-specific phosphodiesterase activity in washed rat platelets is increased by a short exposure of platelet suspension to PGE1 and 1-methyl-3-isobutyl-xanthine (MIX). We report here that the incubation of washed platelets with forskolin resulted in an increase in the binding of cGMP and the activity of cGMP-phosphodiesterase as well as that of cAMP-specific phosphodiesterase. As for PGE1, MIX potentiated the stimulatory effect of forskolin. The maximal activation of phosphodiesterases by forskolin and MIX occurred after 30 sec of incubation of platelets (with a slow decline thereafter). The activation of phosphodiesterases in intact platelets by forskolin occurred in parallel with the dissociation of a cAMP-dependent protein kinase. Prior incubation of a platelet supernatant with Mg-ATP and cAMP had only a slight effect on cAMP- or cGMP-phosphodiesterase activities, but the presence of MIX during the prior incubation, followed by appropriate dilution, greatly enhanced the activity of the two phosphodiesterases. The phosphodiesterase activation in vitro was inhibited by a non-hydrolysable analogue of ATP, AMP-PNP. Since the cGMP-binding phosphodiesterase activity is enhanced by the catalytic subunit of cAMP-dependent protein kinase in the presence of MIX and absence of cAMP, the effect of MIX cannot be explained in terms of the protection of cAMP from hydrolysis. It is possible that the xanthine increases the susceptibility of the cAMP-specific and cGMP-binding phosphodiesterases to phosphorylation.